Photoperiod is one of the most important factors driving sexual maturation in fish. This study showed the effect of artificial photoperiod program on the maturation stages of Gilthead Sea bream in captivity. A total number of 78 Gilthead Sea bream (Sparus aurata) broodstock (48 male and 30 female) of 295.56 g and 332.03 g average body weight, respectively, fishes were collected and kept in indoor fiber circular tanks filled with salt water and under controlled photoperiods. They were divided into 2 groups. The first group was exposed to water temperature 22 ± 1 ̊ C, natural photoperiod and natural light intensity (control). Fish of the second group was kept at water temperature 22 ± 1° C and exposed to artificial photoperiod program with 600 lux light intensity. The experiment was conducted for 4 months. At the end of every month Gonadosomatic Index (GSI %) and histological sections were done. Results showed that GSI value was highest in second group after the third month in female and in second month in male when compared to fish in the control group. The histological sections confirmed these results. It could be concluded that photoperiod program is an initiative for reproductive cycle and gonadal maturation but it couldn't reach the final maturity and can induce spawning of gilthead sea bream in captivity.
Introduction
The Gilthead Sea bream (Sparus aurata) is one of the most important marine fish in fisheries and aquaculture especially in the Mediterranean area (FAO, 1999) . This type of fish is hermaphrodite and is functional as male in the first 2 years and at sizes over 30 cm most of fishes become females.
(Arabaci and Yilmaz, 2010).
A sustainable aquaculture industry is the captivity to enhance reproduction processes of fish in captivity and to acquire high quality seed in future. Aquaculture production and development is based on the management of aquaculture reproduction. Reproduction in fishes is regulated by the external environmental factors that trigger internal mechanisms into action (Yousefian and Mousavi, 2011) . There is lack of information about different fish species reproduction in captivity, therefore the present study aimed to evaluate the role of artificial photoperiod program on the maturation stages of gilthead sea bream in captivity through determination of GSI as well as gonadal histological sections in both male and female.
Materials and Methods
A total number of 78 (48 male and 30 female) Gilthead Sea Bream S. aurata broodstocks were collected from Manzala Lake, Damiatta Governorate and Suez Canal Company for Fish Farming and Aquaculture at Ismailia Governorate, Egypt. They were transported to Fish Farming and Technology institute, Suez Canal University, Ismailia Governorate, Egypt. Average body weight were 295.56 g and 332.03 g for males and females, respectively. Fish were kept in indoor fiber circular holding tanks with maximum capacity of 3 m 3 (1.7 m diameter and 1.4 m high) filled with salt water, under controlled photoperiods.
The brood stock was manually fed once daily (3% of body weight) with minced pieces of squad, mackerel, sardine, shrimp and small fish. Broodstocks were divided into two groups (three replicates/group). Each replicate consists of 8 males and 5 females: The first group (T1 -control) of broodstocks were exposed to water temperature of 22 ± 1 ̊ C, natural photoperiod and natural light intensity. They were kept near large windows to let direct sunlight rolling on the tanks. The second group (T2 -treated) Broodstocks were kept at water temperature range from 22 ± 1° C and exposed to artificial photoperiod program (Table 1) and light intensity in the range of 600 lux and measured by Light meter (YK-10LX, Taiwan), which was changed every 15 days. Large windows should be covered by black sheet to prevent direct sunlight rolling on the tanks. The experiment was continued for 4 months starting from 15 September till 14 January. At the end of every month GSI % were measured and gonads were processed in histological sections. GSI was calculated using the following formula GSI = ℎ ℎ × 100 ( − , ) Ovaries and testis of fishes in treated and control were collected and subjected to histological techniques (Thulasitha and Sivashanthini, 2013). Histological photos were taken by using binocular light microscope equipped with camera (Olympus DP25, U-CMAD3). Microscope staging of gonads were assigned in to different maturity stages. values of GSI were given as Mean ± SE. Mean was tested for significant differences at P-values ≤ 0.05 (Duncan, 1955) to determine the effects of time period, and treatments. All the statistical analyses were calculated using SPSS program version 20 (SPSS, Richmond, USA) as described by Dytham (1999). 
The effect of natural light on ovaries and testis maturity stages: -
The histological sections of ovaries of S. aurata of control group (T1) in immature stage showed oogonia and more spaces in sections with appearance of few primary oocytes (Photo 1) while the histological sections of S. aurata testis of control group (T1) showed many spermatogonia, sperm duct not visible and few spermatocytes were of immature stage (Photo 2).
The effect of artificial photoperiod program on ovaries maturity stages (T2): -
The histological section of ovary in maturing stage after 1 month (stage II) showed primary growing phase with appearance of primary oocytes (oocytes in phase of nucleolus and perinucleolus). Primary oocytes were larger and increased in number with fewer oogonia than in control (Photo 3) and the histological section in maturing stage after 2 months (stage III) showed some oocytes beginning to undergo vitellogenesis with yolk granules on the cytoplasm and the oocytes were larger and more mature (Photo 4). The histological section in maturing stage after 3 months (stage III) resemble the previous artichture with reducing on oocyte size (Photo 5). Section in maturing stage after 4 months (stage II) showed more spaces in section with few primary oocytes and more oogonia (Photo 6). The effect of artificial photoperiod program on testis maturity stages T2:
In maturing stage after 1 month (stage II) an increase in number of spermatocytes with the spermatogonia and sperm ducts more visible than in immature stage (Photo 7) and the histological section in maturing stage after 2 months (stage III) showed abundance of primary and secondary spermatocytes and few spermatogonia and spermatids (Photo 8). After 3 months (stage III) primary and secondary spermatocytes were fewer and few spermatids and spermatozoa were observed (Photo 9). The histological section of testis in immature stage after 4 months (stage II) showed few spermatocytes with beginning of spermatogonia (Photo 10). Discussion GSI (%) showed the peak value in group 2 at third month for female and at second month for male ( Table 2 ). The highest values recorded for GSI % may be related to gonadal weight which become large and filled with eggs approaching spawning season during December. These results were in agreement with Mehanna (2007) who reported monthly variation in GSI values and the distribution of different maturity stages revealed that the spawning activity continued from month September till month January when artificial light program is used. It is familiar that GSI increases with the maturation of fish being maximum during the period of peak maturity (December) then decline after that. These results were in agreement with Parween et al., (1993) . Results confirmed that gonadal development, maturation stages and the changes in reproductive cycle in gilthead sea bream broodstocks may be controlled by artificial photoperiod programs that triggered hypothalamus-pituitary-gonad (HPG) axis to start and initiate the reproductive cycle (Li, et al., 2015  and Franz and Manfred, 2012) . Increasing in GSI % observed in this study may be attributed to increasing the level of FSH and LH after the second and third month. Photoperiod has been the primary hint to HPG axis to start the reproductive cycle but it can't trigger this axis to complete the maturation, spermiation and ovulation.
This dataset demonstrated that water temperature program has the greater effect on maturation. These results largely confirmed by the findings of Badran, (2015) who reported that under artificial photoperiod and water temperature program for 4 months gilthead sea bream reached to final maturation and released eggs but in different quality and quantity. Increasing FSH levels might have a role on producing of oogenesis, primary and secondary oocytes and undergo vitellogenesis with yolk granules in female and primary spermatogenesis in male that observed in histological sections. These results are confirmed by the findings of (Rainis et al., 2003 and Yousefian and Mousavi, 2011) . Artificial photoperiod program (T2) inducing gradual increasing in GSI values starting from the first month 0.71 % till reach the peak in the third month 1.36 % then decreased rapidly after the fourth month in female. In male GSI values were increased from the first month 0.45 % till reach the peak in the second month 0.92 % then decreased rapidly until the fourth month. The current histological sections of ovaries in maturing stage showed primary growing phase with appearance of primary oocytes larger in size and increasing the number of nucleolus and perinucleolus oocytes with fewer oogonia. In maturing stage after the second month, some oocytes begin to undergo vitellogenesis with yolk granules on the cytoplasm and the oocytes become larger and more mature. The third section of ovary was like the last section with reducing oocyte size while the fourth section in maturing stage is nearly similar to the first section that showed more spaces in section with few primary oocytes and more oogonia. These findings were similar to the findings of Shinkafi, et al., (2011) . The histological sections of testis in the artificial photoperiod program treatment (T2) showed that the first section in maturing stage that showed more spermatocytes with the spermatogonia and sperm ducts that become visible than in immature stage. The second section showed primary and secondary spermatocytes more in abundance and few spermatogonia and spermatids. The third section of testis showed fewer primary and secondary spermatocytes than the last section and few spermatids and spermatozoa while the fourth section in maturing stage nearly similar to the first section stage with few spermatocytes and beginning of spermatogonia and few spermatozoa in sperm duct. These findings were similar to the findings of Shinkafi, et al., (2011) . Photoperiod has been thought to be the primary cue, in maturation. During photoperiod treatment smaller oocytes; mostly previtellogenic oocytes filled with lipid droplets without accumulation of yolk granules was observed in histological sections (photo. 3, 4, 5 and 6) in female. In male under photoperiod treatment histological sections showed signs of reproductive abnormalities especially after fourth month. This may be a result of a disruption in spermatogenesis (Strait, 2006) . The effect of light in fish maturation is due to its major initiating and synchronizing environmental stimulus for reproduction. The consensus is that the seasonal cycle of changing light and darkness is used as a predictive tool due to initiate gametogenesis (Angus et  al., 1990) .
Conclusion: From the present results it could be concluded that photoperiod program is considered the primary hint to start the reproductive cycle and gonadal maturation but it couldn't reach the final maturity and can induce spawning of gilthead sea bream in captivity.
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